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Abstract

The learning process running in the 21st century has been integrated with technology and
can be accessed easily anywhere and anytime. This research aims to describe the results of
website design for interactive teaching materials assisted and describe the responses of
teachers and students to interactive website teaching materials assisted by Notion and PhET
on the topic of linear motion in senior high school. This research uses the Multimedia
Development Life Cycle (MDLC) model design to create an interactive design website.
There are six steps: concept, design, material collection, manufacture, testing, and
distribution with research data collection methods, namely by conducting interviews,
observation, documentation, and questionnaires. Based on research, the design of an
interactive teaching material website with the help of Notion on the topic of linear motion
received a really good response from teachers and students and can be used for learning in
senior high school.
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INTRODUCTION

The developments between education
and technology can be called educational
technology (Akbar, 2019). The learning
process running in the 21st century has
been integrated with technology and can
be easily accessed anywhere and
anytime. Technology is one of the keys to
the biggest changes occurring in
education; integrating technology into
education can bring many benefits, such
as media, multimedia, and the internet
(Bhat, 2023; Lestari, 2018). Educational
technology is the use of systems used in
learning to achieve learning goals and
obtain  desired results. Integrating
education into technology, as Bahri

(2023) has done, uses the Google Sites
website as a learning medium.

Previous learning activities were only
carried out in class. However, technology
allows learning to be carried out
anywhere and anytime. When the
learning process takes place, students
need media that can be used as a
reference for themselves to learn. These
references are known as teaching
materials. Teaching materials have a
positive effect on students when used in
learning (Pratiwi, 2018). Thus, good
teaching materials will make students
interested, learning will be interactive,
and learning will be easier and of a higher
quality. Based on the results of
observations and interviews with the
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Physics teacher at MAN 1 Jember, in
learning activities, the teaching and
learning process still relies on printed
teaching materials in the form of student
worksheets. After learning is over (the
material provided has been completed),
only a written exam is given, and the
learning is complete. Carrying out these
activities can cause students to become
bored, and sometimes, they can become
resentful because the learning is not very
interesting. Based on the results of
interviews, several students felt bored
and still needed to clearly understand the
concept of the material being taught due
to a lack of practice and uninteresting
explanations.

The integration of interactive website
teaching materials assisted by the Notion
and PhET applications is a development
in educational technology and one of the
solutions that can be used in the learning
process. According to Albab et al.
(2021); Cahyani (2023); Siallagan
(2024), Notion is an application that is
often used to increase productivity, such
as managing schedules, forming habits,
and doing work from home (WFH).
However, female students are using
Notion as a learning medium, which
means the Notion application can be used
as a learning medium in teaching
materials. Notion has a function like a
website, namely as a container for
teaching materials, but it has a more
attractive appearance than a website.
PhET is a virtual laboratory that students
use to carry out practicums anywhere and
anytime.  Learning using PhET
simulation can positively influence
students to understand physics concepts,
as Werdhiana (2024) has done. Raihanah
(2019) has declared that PhET can
increase activity and learning outcomes.

Linear motion is one of the materials
students study when taking Physics
subjects in high school. Students are
required to understand, analyse, and
apply the material obtained. Integrating
interactive website teaching materials
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assisted by Notion and PhET on Linear
Motion in high school is one solution for
students to learn through these teaching
materials. Based on research conducted
by Irianto et al. (2022), learning media in
digital teaching materials received a good
assessment by experts regarding material
97.5%, language 100%, and media
82.5%. When given to students, they
received a good response regarding
material 96.7%, use 100% and
appearance  100%. Therefore, the
researcher is interested in conducting
research with the title "The design of
notion and phet-based interactive website
for teaching materials on the topic of
linear motion in senior high school™ to
describe the creation of teaching material
designs, describing the responses of
teachers and students regarding the
design of interactive website teaching
materials with the help of Notion and
PhET on the subject of linear motion.

METHOD

This research used the Multimedia
Development Life Cycle (MDLC) model
designed by Luther (1994) because this
model is very easy to design something,
especially creating teaching materials.
There are six stages in the MDLC model
by Luther and Sutopo (Ulandari, 2023),

material
collecting

conceptuali

; design
zation 8

distribution testing assembly

Figure 1 Steps MDLC model

Analysis of teacher and students’
response data using response assessment
scoring is in Table 1.

Table 1 Response assessment scoring

Score Category
5 Strongly agree (SA)
4 Agree (A)
3 Less agree (LA)
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Score Category
2 Disagree (D)
1 Strongly disagree (SD)
(Sugiyono, 2017)

The response data is in percentage
form, then adjusted to the criteria
listed in Table 2.

Table 2 Criteria response

Intervals Category
100% > P >80%  Very good
80% > P > 60% Good
60% > P > 40% Fair
40% > P >20% Poor

P >20% Very poor

(Arikunto, 2016)

RESULT AND DISCUSSION

This research was carried out at MAN 1
Jember in class. This research used the
subject matter of linear motion taught in
class X MIPA odd semester. The initial
research was conducted through follow-
up interviews with the Physics subject
teacher and carrying out observation
activities in class. While observing
learning activities, students use UKBM,

and the teacher's explanations are used as
basic guidance for studying the material.
The design of interactive website
teaching materials with the help of
Notion and PhET on the subject of linear
motion is designed based on the MDLC
process, where in MDLC, there are six
stages:  conceptualising,  designing,
collecting materials, manufacturing,
testing, and distribution.
Conceptualisation (concept): At this
stage, the researchers were required to
carry out the initial stages to produce a
design of desired teaching materials that
anyone can use and utilise in the future.
Thus, at this stage, the researchers got a
concept for creating teaching materials
that can be used and accessed anywhere.
Therefore, if you want a concept like this,
teaching materials must be online, and a
website is one solution. Physics, a subject
matter that requires more or less
extensive knowledge, is chosen as the
material used in teaching materials. Table
3 explains the initial conceptualisation
process for designing teaching materials.

Table 3 Conceptual process in designing interactive website teaching materials

Conceptualisation

In designing teaching materials

Identify Places and Research
Subjects

Implementation of research at MAN 1 Jember with class X
BIC 1 as research subjects

The use of an independent curriculum with core competencies

is (1) Understanding, applying, and analysing factual,

conceptual, and procedural knowledge based on curiosity
about science, technology, arts, culture, and humanities in the
areas of humanity, nationality, statehood, and civilisation-
related to the causes of phenomena and events, as well as
applying procedural knowledge in specific fields of study

according to their talents and interests to solve problems and

Curriculum Analysis, Core
Competencies, and Basic
Competencies

(2) Processing, reasoning and presenting in concrete and
abstract domains related to the development of what they learn
at school independently, and being able to use methods
according to scientific principles. The basic competencies are

(1) analysing physical quantities in linear motion with
constant (fixed) speed and linear motion with constant (fixed)

acceleration and their application in everyday life, for
example, traffic safety, and (2) presenting data and graphs
experimental results of object motion to investigate the
characteristics of linear motion with constant (fixed) speed
and linear motion with constant (fixed) acceleration and their

physical meaning.
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Conceptualisation

In designing teaching materials

Material Analysis

Linear Motion

Determining Applications

Notion and PhET

Design

At this stage, the researchers began to
sort out how they wanted the appearance
of the website page for each discussion of
the subject matter. The design of

interactive website teaching materials is
shown in Figure 2.

Praktikum Gerak Lurus

Figure 2 Design of interactive website
teaching materials with the help
of Notion and PhET on the
subject of linear motion in high
school

Material collecting

At this stage, the researchers searched for
materials that can be used and placed on
the interactive website teaching material
design so that when making the teaching
material design, the researcher only
needs to place the materials in their place
according to the display design that has
been prepared. The materials prepared
include subject matter regarding linear
motion, images related to linear maotion,
animations relating to linear motion, quiz
embed links using quizzes and
practicums using PhET.

Assembly

At this stage, the researchers have
collected the needed materials and
carried out the previous stages to obtain
the desired material design. The
following are the steps for designing
interactive website teaching materials on
the subject of linear motion in high
school with the help of Notion and PhET.
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e  Access the Notion page to create an
account using the following link:
https://www.notion.so/. A display

] Iike Figure 3 appears.

o r————

Write, plan, share.
With Al at your side.

e connected workspace where better, faster work happ

e  Click in the top right corner where it
says "Get Notion Free." Register to
create an account and access Notion.
It is recommended to use it on your
campus/schoolster because you will
get better features. Then, a display
like Figure 4 will appear.

4 Design arrangement of
interactive website
teaching materials assisted
by Notion and PhET on
the topic of linear motion
in senior high school

Figure

e  Suppose the display already displays
the Notion page, as in Figure 4. In
that case, the topic of linear motion
material that has been prepared can
be directly entered into Notion with
a layout that has been designed at the
beginning of the research process.
The way to enter text is just by
typing, the same as writing on a
document, and you can also copy
text from a prepared document.



Syifa et al./Berkala IImiah Pendidikan Fisika 12 (3) 2024 411-424

N T YN CI I AN T Ty
Figure 5 Page for designing teaching
materials

The main topic of linear motion used
in teaching materials, with the
correct systematic material included
in Notion, can be done by copying
the writing as usual in a document.
Writing the subject matter of linear
motion material must start from the
concept or basic material and
progress to advanced material. The
design of the teaching materials will

Gerak Lurus

be as shown in Figure 6.

Pendahul
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Figure 6 Design interactive website teaching materials

e  After designing interactive website
teaching materials with the help of
Notion and PhET, the main
language of linear motion in high
school has been completed. The next
stage is to make the design of the
teaching materials accessible online
and on a website by clicking the
"share" button at the top right.

e Then the "share" menu will appear,
select the "publish™ section and click
publish. So, designing teaching
materials can be accessed by
everyone who has the link,

415

==

https://physicsituasyik.notion.site/G
erak-
urus9972dca0a854474fb14e637adl
7de86f?pvs=4

Testing: At this stage, the
researchers submitted the results of
the design of teaching materials to
the validator to test their suitability.
The validator carried out the testing
process, and the validator was given
an expert judgment sheet, which is
used to carry out testing on the
design of interactive website
teaching materials assisted by
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Notion and PhET on the subject of school, as in Table 4.
movement linear in senior high

Table 4 The results of the design of teaching materials to the validator to test their suitability
Results
obtained

Function Expected results

Link home page, “https://fisikaituasyik.notion.site/Gerak- ~ Show Page Home Functioned
Lurus-9972dca0a854474fb14e637ad17de86

5./ fisikaituasyik.notion.site/fis

Column curriculum, Core competencies, and Basic Show curriculum, Functioned
competencies Core competencies,

o and Basic
competencies

Kurikulum Kompetensi Inti Kompetensi Dasar

Link to home page Can back to the Functioned

’ ~ home page
. Gerak Lurus / @ Satu Jarak bag
Link to the quiz page Can back to the quiz  Functioned
page
Show quiz page Functioned

Quizizz

Gerak Lurus

Can to practical Functioned

4 petunjuk awal untuk melaksanakan praktikum work page
# disini ya praktikumnya, jangan lupa di klik
Slide the position button on the practical work page The slider button can  Functioned
.. slide well
Posisi
| 0/m
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. Results
Function Expected results obtained
Speed slider button on the practical work page The slider button can  Functioned
slide well
Kecepaan
| 0/ mis
| Tampilkan Vektor
Acceleration slider button on the practical work page The slider button can  Functioned
slide well
Percepatan
| 0| m/s*
__| Tampilkan Vektor
Play button on the practical work page The play button can  Functioned
play well in practical
work
l44 ’ I
Reset button on the practical work page Can function  Functioned
adequately so can
Reset Semua ] Suara start  from  the
beginning of
practical work
Video Reference Video can play well  Functioned
video tentang kerangka acuan
@ Introduction to frames of reference ”k
Introduction to
>
reference frames
To.nt:r:dil:;nﬂ;bei Academy
The link will take Functioned

Material page

Pembelajaran 1

¥ Satu

you to the page
according to your
study topic.
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Function

Results

Expected results obtained

aefor drawing graphs

LR - X

It can function well Functioned
so that it can

describe the
relationship  being
analyzed

Several functions were given and tested
during the testing process. There are 14
functions, namely links to the design of
teaching materials, curriculum pages for core
competencies and basic competencies, links
to the home page, quiz; quiz page, practical
page, position shift button, speed and
acceleration on the Practicum Page, and the
play button on the Practicum Page, reset
button on the Practicum Page, Reference
video, Material page, drawing graphs. From
several of these functions, we got good

functions and received several revisions so
that adjustments were made and the
effectiveness of the use of designed teaching
materials was made.

Teachers' responses to the design of
interactive website teaching materials on
the topic of linear motion using Notion
and PhET, using Google Forms to obtain
data. The data obtained after distributing
the questionnaire to teachers is below in
Table 5.

Table 5 Results of teacher responses to the design of teaching materials

Teacher Response Indicators P Category
The suitability of the material and objectives in the interactive website 100% Very good
teaching materials assisted by Notion and PhET is really good.
Good order of presentation of material on interactive website teaching 100% Very good
materials assisted by Notion and PhET.
The accuracy of illustrations in interactive website teaching materials 100% Very good
assisted by Notion and PhET is really good.
The completeness of the information on the interactive website 80% Good
teaching materials assisted by Notion and PhET.
The interactive website teaching materials Notion and PhET assisted 100% Very good
are easy to learn.
Using language in interactive website teaching materials assisted by 100% Very good
Notion and PhET is easy to understand.
Accessing interactive website teaching materials assisted by Notion 100% Very good
and PhET is easy.
Easy-to-use interactive website teaching materials assisted by Notion 100% Very good
and PhET.
The availability of examples and illustrations on interactive website Very good

teaching materials assisted by Notion and PhET can improve students' 100%

understanding of the material.

Interactive website teaching materials assisted by Notion and PhET Very good
can be used as learning media to facilitate teaching and learning 100%

activities.

Use good order and letters in interactive website teaching materials Very good

assisted by Notion and PhET.

100%
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Teacher Response Indicators P Category
The use of illustrations, animations, and photos in interactive website 60% Good
teaching materials assisted by Notion and PhET is really good.
Design an attractive appearance on interactive website teaching 80% Good
materials with the help of Notion and PhET.
Total 93.84%  Very good

Student responses to interactive
website teaching materials assisted by
Notion and PhET to determine student
responses to these teaching materials. To
obtain student response data, researchers
used a response questionnaire with the

help of Google Forms to distribute it to
students. The questionnaire  was
distributed to 36 students of class X BIC
1 Madrasah Aliyah Negeri 1 Jember. The
results obtained based on the
questionnaire are presented in Table 6.

Table 6 Results of student responses to the design of teaching materials

Students Response Indicators P Category
I find the interactive website teaching materials on Very good
linear motion, assisted by Notion and PhET, easy to 82.2%
understand.
I can learn systematically because the sequence of 82.20% Very good
material presented is correct. '
I can improve my knowledge of the material after 81.7% Very good
accessing the quiz. '
I can carry out virtual practicums using PhET well. 77,2% Good
I can understand the material presented because of the 83.9% Very good
good use of language. '
I can carry out discussions well on interactive website 83.3% Very good
teaching materials with the help of Notion and PhET. '
| felt helpful after using interactive website teaching 81.7% Very good
materials assisted by Notion and PhET. '
I like the choice of letters, size, and spacing used in Very good
interactive website teaching materials assisted by 81,1%
Notion and PhET.
Interactive website teaching materials assisted by Very good
Notion and PhET make me more enthusiastic about 86,1%
studying Physics.
I can understand examples and illustrations of the Very good
material on interactive website teaching materials 82,2%
assisted by Notion and PhET well.
I like the arrangement of the interactive website Very good
teaching materials assisted by the Notion and PhET 81,7%
applications.
I like _the appearance of the interactive website t_eac_hlng 79.4% Good
materials assisted by the Notion and PhET applications.
Total 80,3% Good

Based on Table 5 and Table 6, the
average percentage of student and
teacher responses to the design of
interactive website teaching materials
assisted by Notion and PhET on the topic
of linear motion in high school was
obtained by teacher responses of 93.84%
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in the really good category and student
responses of 80.3% with a really good
response category.

Distribution
At this stage, the students were given
design teaching materials, and their
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accounts were linked to Notion, so the
distribution process was quite easy. Just
send an email to students who are
registered with Notion, or you can
directly access the following link to see
the design of teaching materials page.
The distribution process is gradual and
carried out via WhatsApp.
https://fisikaituasyik.notion.site/Gerak-
Lurus-
9972dca0a854474fb14e637ad17de86f?p
vs=4

Figure 7 shows the overview website
interactive with Notion.

Figure 7 Home page linear motion page
on Notion

This research aims to describe the
design of interactive website teaching
materials assisted by Notion and PhET on
linear motion in high school. Thus, the
results obtained from this research are the
design of teaching materials that can be
accessed on various platforms with
Internet access. Without internet access,
it can still be used to read the material,
but moving media will be limited. This
teaching material  design  displays
material, applications, practice questions,
quizzes, and practicums. The design of
this teaching material uses an MDLC
design that has six stages, namely a)
conceptualisation, b) design, ¢) material
collecting, d) assembly, e) testing, and f)
distribution.

The concept stage is the first step for
researchers to determine the applications
that will be used in designing teaching
materials and can create interesting
teaching materials so that these materials
use Notion and PhET's help. Next,
planning is carried out, creating a
framework for teaching materials and
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determining the location of each part.
This teaching material consists of several
parts: the home page, curriculum page,
ki, kd, learning material page, quiz page,
and practicum page. The pages were
arranged vertically in sequence. Material
collecting stage: This stage was carried
out by a literature study, collecting linear
motion material, creating image objects,
collecting images and animations, and
learning videos. Materials were collected
from various sources, most obtained from
Google and personal sources. Next is the
assembly stage, which can be carried out
if the next stage has been carried out well
in terms of concept, design, and
materials. The design of this teaching
material aims to make it easier for
teachers and students to learn and
requires that this teaching material be
interactive so that lots of pictures,
animation, practical work, and detailed
explanations must be provided. This
follows the statement that media in
images, animation, and practicum can
make students more active and
interactive in learning.

The testing stages were carried out
using an expert judgment sheet using the
Black Box method, which researchers
and supervisors carried out to determine
the functionality and feasibility of using
the website teaching material design.
Test results show suitability for function.
The test results can be seen more clearly
in Table 4.2. A note that needs to be
improved is the effectiveness of virtual
practicum links that use assistance PhET.
Based on these notes, improvements are
then made so that the website teaching
material design is ready to proceed to the
next testing stage. The next testing stage
was conducted directly at the place where
the research was conducted, namely at
MAN 1 Jember with a class X physics
teacher and 36 class X BIC 1 students.
Testing begins by introducing the Notion
application and demonstrating the design
of website teaching materials. Next,
teachers and students were asked to fill
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out a response questionnaire regarding
the design of interactive website teaching
materials assisted by Notion and PhET on
linear motion. Based on BSNP in PP No.
19/2005 article 43 paragraph 5, the
teacher and student response
questionnaire is structured by several
aspects, namely: 1) content suitability
aspect, namely the suitability of the
material presented in the design of
teaching  materials, 2) language
suitability aspect, namely the suitability
of the language used and the ease of
information provided. Conveyed, 3)
aspects of appropriateness of
presentation, namely ease of use of
teaching materials, in interacting and
accessing teaching materials, 4) aspects
of appropriateness of graphics, suitability
of use of illustrations, and display design
of teaching materials.

Teacher and students’ response
questionnaire sheets were wused to
determine the feasibility and response to
the design of interactive website teaching
materials assisted by Notion and PhET.
After the demonstration, questionnaires
were given to teachers and students, and
an average percentage of teacher
responses was obtained at 93.84%, and
student responses were obtained at
80.3%. Based on Tables 4 and 5, the
average percentage value of student and
teacher responses is included in the really
good category. It can be concluded that
the design of interactive website teaching
materials assisted by Noion and PhET on
linear motion in high school is feasible
and can be used as a learning medium in
schools. This is in line with what was
done by lIrianto et al. (2022); learning
media in digital teaching materials
received a good assessment.

Some of the aspects tested include the
aspect of content suitability. In the
content suitability aspect, there are four
indicators for teachers and students: 1)
suitability of the material, 2) order of
presentation of the material, 3)
appropriateness of the use of illustrations,
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and 4) completeness of the information.
The percentage of teacher responses was
95% in the really good category, and
student responses were 80.8% in the
really good category. Based on the
percentage of content suitability scores,
this aspect received a really good
response. The next aspect, namely the
aspect of appropriateness of language in
the teacher's response, has two indicators
1) The interactive website teaching
materials assisted by Notion and PhET
are really easy to learn, and 2) The use of
language in the interactive website
teaching materials assisted by Notion and
PhET is very easy to understand, getting
a percentage of 100 % in the really good
category. In student responses, one
indicator is understanding the material
presented because the use of good
language gets a percentage of 83.9% in
the really good category. Thus, it can be
concluded that the appropriateness aspect
of the language can be considered very
good.

There are four indicators regarding
the feasibility of presentation in teacher
responses, namely: 1) access to
interactive website teaching materials; 2)
ease of using interactive website teaching
materials; 3) availability of examples and
illustrations on interactive website
teaching materials; and 4) interactive
website teaching materials assisted by
Notion and PhET can be used as a
learning medium to make teaching and
learning activities easier. The percentage
obtained from teacher responses was
100% in the really good category. There
are four indicators regarding the
feasibility aspect of student responses,
namely 1) having discussions on
interactive website teaching materials, 2)
being helped after using interactive
website teaching materials, 3) the choice
of letters, size, and spacing used on
interactive website teaching materials,
and 4) materials of the interactive website
teaching make the students more
enthusiastic about studying physics,
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getting a percentage of 80.3% in the
really good category. Based on these
results, this aspect is very good.

Finally, regarding the appropriateness
of graphics, in the teacher's response,
there are three indicators, namely 1) the
use of good layout and letters on
interactive website teaching materials, 2)
the use of illustrations, animations, and
photos on interactive website teaching
materials, and 3) attractive appearance
design on the materials. Teach interactive
websites with a percentage of 80% in the
very good category. Meanwhile, there are
three indicators regarding the
appropriateness of graphics in student
responses, namely 1) understanding
examples and illustrations regarding the
material on interactive website teaching
materials, 2) liking the layout of
interactive website teaching materials,
and 4) liking the appearance of
interactive website teaching materials.
Getting a percentage of 82.04 % in the
really good category, the graphic
feasibility aspect is classified as very
good.

One obstacle that occurs when
carrying out research is inadequate
internet access. When carrying out
research in each class, class WiFi is
provided. However, suppose all students
use the internet simultaneously. In that
case, the internet speed for each user will
be reduced to adjust the specified
bandwidth so that several students can
use mobile hotspots while demonstrating
the design of interactive website teaching
materials. Then, there were problems
with several students who wrote down
the email addresses they had registered
incorrectly in the Notion application, so
the invitation process was quite
hampered due to a writing error. Then, a
solution was provided, namely directly
providing an invitation link to students
experiencing this problem. Based on the
feasibility analysis for  designing
interactive website teaching materials
with the help of Notion and PhET, the

topic of linear motion is included in the
really good category.

CONCLUSION

The conclusion obtained based on the
results of this research is that the design
of interactive website teaching materials
assisted by Notion and PhET on the
subject of linear motion can be used and
implemented well based on expert
judgment validation and responses from
both teachers and students to interactive
website teaching materials assisted by
Notion and PhET on the subject. Linear
motion is stated to be good. The design
of interactive website teaching materials
assisted by Notion and PhET on the
subject of linear motion can be used
generally by students as a reference or
addition. Designing interactive website
teaching materials with the help of
Notion and PhET on the subject of linear
motion is an innovation to update more
independent teaching materials.
However, this research only focuses on
linear motion, so it is hoped that it can be
developed using wider material.
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